Roll No: 22 \| 81 &
SEM 1/1I Diploma Exam 2022 (Odd)
(Common) (Theory)

[Time: 3 Hours) Engineering Mechanics (2002205-P) [Max. Marks: 70)

- All questions are compulsory. (ﬂ\hwmard% )
- Marks are mentioned on the right side of each question. (WMW%E@ 3R mm%p

Group (A) (FU-T)

Q.1  Choose the most suitable answer the following options. (1*20=20)

SR foE ) -

The Component of a force is................. (U §d HT Uh BIam %])
(a) Always less than it's magnitude @Wmm% $H)
(p) Always greater than its magnitude.(GHSIT 307 uﬂ'mmﬁwm)
() Always equal to its magnitude (GHRIT 3/4< URHY & R
(d) None of these. (375 ¥ IS &l Tel)

. The resultant of forces F; and F, make an angle ‘a’ with F; and B with F; , then.
@@F, 3R E, BT IRUMHF, & 8T o S0 a1 £ B T g P10 &97aT 2.3 )

@ a<pifFi=F,=0 @<pARCFR=FK=0) (Qa<pfiff,>F (a<p, d F, > F,)

Qa<BifF <F (a<B,AR F <F) (Da<BifFF=F (a<p, AR F =F)

{g A 13 m long ladder is placed against a smooth vertical wall with its lower end 5m from the wall. The value
of coefficient of friction between the ladder and floor so that it remains in equilibrium.

(¥ el Fwa e & Her U@ 23 ez oa Ridt R gar 2, e raar ok Ra @ it &
AR T grger & {9 o Rig & e wor s BR)
@ 0.15 (©)028 - (©0.1 (d) none of these (378 A BIE T

'3!4 A body of weight ‘W’ is placed on a rough inclined plane. The inclination of the plane with the horizontal
{ is greater than the angle of friction. The body will

(T TG T 00 W ‘W’ HRPT IS v g) T 1 gTa A & A § S 3 o)

(2) Be'in equilibrium (HFIGEYT ﬁa"ﬂ) (c) Move up words(HUR 1 AR Te)
(%) Move down words (R @1 Waﬂm (d) None of the above GEHI aﬁéq'aﬁ)
Y The Non-concurrent forces, may be (?R—Ftﬁ?ﬁﬁ _E:"f Thd %])
(2) Coplanar (WHTEHE) " (§) Both (a) and (b) (31 3R 9 &)
(b) Non-coplanar (3rFHdTI) (d) None of these (318 A HY gl

*. Two forces act at an angle of 120°. If the greater force is 50 N and their resultant is perpendicular to the
staller force, the smaller force is >

| N,
F '(1zo%m%mwammm§:muﬁa%aa15%%.@?3@11%@%@%3333
)

W9ad 3 | BT 57 BT HH
@25 (b) 30 ©3s (d) 20
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* (a) +10 KN & - 10KN (+10 KN 3R - 10KN)

u"{. A cubical block rests on an inclined plane of y = 1/v/3, the angle of inclination when the block just slides
down the inclined plane will be

(1= 1/V3, %) T 5 5T W (& 0w R g4 2| PR S FT A Smioi st

e U 0 WA b IR &g )
(a) 40° (b) 30° (c) 20° (d) 50°
Jiii~  The value of the Kinetic friction is smaller in the case of __.(__ & T B Tifoet uur o1 7 B H 1)
(a) Limiting friction (FifAd (c) sliding friction (fthgeT urefu)
(b) static friction (d) Rolling friction (AT i)

\5‘/ The larger and smaller diameters of a differential wheel and axle are 80mm and 70mm respectively. The
velocity ratio will be

e 31N G 1 w1 IR BT B soft A R 70 LA, 21 3 S T
AH_ g

(a) 48 (b) 58 (f) 68 (d) 38
X A Certain lifting machine having same mechanical advantages and velocity ratios; Then the machine must

be

(U Wi 7R e Qi @ ok 371 ourd 99 21 7 Gaikiii0)
(§) Ideal machine (TR HI) () Both (a) and (b) (3N 3MR(ENE -
(b) Reversible machine (Qﬁﬁ'(ﬁ 'H'SZﬁ:{) (d) Irreversible machine. (

\y}/ A simply supported beam of length 6m carry a couple of moment 60 KN-m at mid span. The supports
reaction will be respectively.

(6 HIex TSTE &} U TRa STt LR, ERUT S el faig TR U 60 bl e e worgmy o) ag
B B ST gl AR Eil))
(€) - 20 KN & + 20KN (- 20 KN 3R + 20KN)

() +30KN & + 30 KN (+30KN 3R + 30 KN) (d)+30 KN & -30 KN (+30KN 37R -30 KN)

,&1 The load A will be lified by an effort of 12N, if the Velocity ratio is 18 and efficiency of the machine at
this load is 60%.

(12%:1233;1;17311% YR BT SITQ, f 38 YR U= H=I1 3 @éfell 60% 791 37 Sfur
18%1) 5
(a) 125.6 N () 126.6 N (c) 150N (d) 1296 N
x}{l The maximum eﬂicimcy of a lifting machine is
(T R 3o arelt i @1 e gerar SGIE)!
(@ 1/m (b) m (c) 1/(mx V.R) (d) (mx V.R)
Xiys - A beam supported on more than two su ports is called
= G HTeE R Tt LRor FEde)
(2) Fixed beam (s Ry (c) Overhanging beam (3fiaR SFTHT ERUT)
(® Continuous beam (I3 tROT) (d) Simply supported beam (VR HTcifeidt ERUT)
W~ The Lami’s theorem is applicable only for (CTTH &1 Y34 Hda % fag ar g 1)
(a) Coplanar forces (¢) Coplanar and concurrent forces (SHAHT R FHTA! seil)
(b) Concurrent forces (Hna?ffa?ﬁ) (d) None of these Gqﬁ i ﬁi’i@)
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XV are the example of statically indeterminate beam.

( RR sfufiRe o 1 Seew el

(g) Fixed beam (ﬁﬂ@ TR (c) Continuous beam (Fdd UUN)
(b) Overhanging beam (37X BRI HRU) (d) both (a) and (c) ((3)3R @
xﬂi. The centroid of a semicircular plate of 66 cm diameter, from its base, is
(66 Q7. ST P T& SUTAHR T HT D, U SUR BRI
(@) 8/33 cm (8/33 ¥4 (©) /14 cm (1/14 2.3
() 14cm (14 971 (d) 63/8 cm (63/8 ¥ )

% Unit of the first moment of area of any given Plane is

(PR Rw 7u THaa & &5d & TuH ST 51 S5 Biel)
@ O’

(2) Cm* (c) Cm?® (d) Cm

x%‘. Centre of mass and center of gravity of a rigid body
(T® HoR (U8 DI STHH 3% 3R o I )
(8) Always coincide with each other @ﬁmwﬁi%ﬁwﬁam%
(b) Never coincide with each other (U GER § HHI Id Tol WIal 8)
(c) May or may not coincide with each other @qﬁ%mﬁa@m%m?ﬁ)

(d) None of these @ﬁ%ﬁ‘s‘?ﬁ)
‘%. The center of gravity of a solid right circular cone lies on its axis at a height of above the
base :
U 31 T 9d I 31 0@ o SUS 348 TR 3R J DI Fars W R B )
(a) 3hv4 (%) h/3 (c) 3b2 (d) None of these @ﬁ@ﬁé:ﬁﬁ)

Group (B) (9 )

Q.2 A smooth circular cylinder of weight 1500N and radius 10 cm rests in a n'ghi—angled groove whose 4
sides are inclined at an angle of 30° and 60° to the horizontal as shown in figure-01 Determine the
reaction Ra and R at the point of Contact.

(1500 T HR 3R 10 411, 51 31 0o o1 MR RicieR Te IHe @ few1 gai
%.ﬁwm%m%ﬁsﬁ%o%tﬁ%ﬁﬁwwzﬁgﬁwﬁ?ﬁa.m o femn
T R 1 g W ufafsar Ry SR R &1 AF PP 1)

o
Fiywe—o| (leF47Tr=01)

: Tl OR (3/Yd)
Explain any four types of beam with neat Sketch. 4
(S5 23 & WY 5] TR UHR & R0 &1 el $Y))
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Q3

Q4

Q5

Q.6

Explain the principle of transmissibility with Suitable example.

(SUgEd IeTeRN & 9y Houufiad & Rigia 3t omen s2)
OR (37Yd)

A body of mass 2 kg is laying on a rough inclined plane of inclination 30°. Find the magnitude of
the force parallel to the inclined plane needed to make the block move (a) up and (b) down the
incline. Coefficient of static friction = 0.2.

(30 ¥R D1 51 U GG b gU T IR U 2 kg S o1 s T g 8| s &) aa W
(NFHWR R @) PR P 3R o TR & R FHTa T S GHFIGR at BT URHETOT 1 Y| Qe

HYUT I Ul 0.2 B1)

Derive the relation between coefficient of friction and angle of friction.

(T [UTi T OO HY0T & d ey I H)

" OR (31Ydn)
Determine the moment about 'A’ of the 500 N force and 2000 N-m couple acting on the cantilever
beam as shown in figure-02.
(R -02 § g U & feehaR 5 IR @R aTd 500 =g §a a1 2000 FEH-HIeX STGH BT
'A' S T ST T

Figlue—0s (foF FET o)

Derive the condition for irreversibility of a Lifting machine.

(TP HR IoH arell 72 Pt Srufad-iaar & fore fRufa P
OR (3N

An effort of 200N is applied to a lifting machine to raise a load, out of which 10% is lost in friction.
If the velocity ratio of the machine is 10. Determine () load lifted and (b) efficiency.

(T HR BB & 1T 200 e 1 T T HRITIEH HAH TR ST Sl 8, Foredf 9 10
wferRre Trur ¥ &ifd B STer | If WA T AT S 10 71 (3FBTS TS HR T el Bl HH
REAR)

Using graphical method, determine the value of reaction at supports of a simply supported beam of
length 6 m carry a point of 60kN at a distance 2m from left support.

(nftheet TR &1 Wi al BT, 6 Hiex TaTs & U TR HTSiid URUI & STeis WY ufafsvar
T, Sl a1 Teid & 2 W B g8 W 60 el e 1 T fiig ¥R To=1 Bt g1)

OR (3Yd)

By the method of integration, find the center o!‘ gravity of a solid cone of height ‘h’
AT AR ERY, b ST dId U 31 N B o B 91l DY)
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Q.7

Q38

Group (O) (9 - )
State and explain the Lami's theorem. : 6
@t & vEin o e quT sare SR )
OR (3Yqn)
Determine the supports reaction of the bcam logded as shown in figure-03. 6
(o= 03 & REIU T HTNG EROI &1 Sf16ia Hfafshan &1 9H Fepral 1)

Geoprn)m 80 knfm

N e E ] TN

E——

Figuse —03 ( fgqm gzaar= 0'3)
Determine the resultant of forces, acting on the cantilever beam as shown in figure-04 and also find 6

the distance of resultant force from fixed end of the beam.
(o Tr-04 7 foEd 7T S e 1A TR o4 a1 Sl & URUITH 1 71 (el SR o &

D

regs B8R I uRor sa &1 gt 2 ra F31)
4 joo¥N I50KN
£e
Z Sokn

F_Sﬁn__*_s‘m_)k—gﬂ_‘A
Figure — o4 (fGrHouT-04) | :

OR (31YdT)

An effort of 200N is required just to move a certain body up the inclined plane of angle 15°, the 6
force acting Parallels to the plane. If the angle of inclination of the plane is made 20° the effort

~ required; again parallel to the plane is found to be 230 N. Find the weight of the body and

coefficient of friction. :
(15’0%7,?!agmaﬂ@aaawaa%fwmmzoow{aanm%ﬁsﬁwawm
B 9fE 991 1 gH1d 20° B T, T B THMIR @ AT T 230 Fe A 8 o ¢ | fifs &1 UR
wmm@mﬁmn
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Q.9

Determine the value of the force F', inclined at 30° to the horizontal, needed to get the block just 6
started up the inclined plane as shown in

figure-05.
(PR <05 2 Rr@g TR ST 7 T o ) G oY oY 3 o 3 Ry et e o o A
30 f&Hh 1 T ST 8, BT HE Fdra)

g

Fpurs=o5 (47 Sy -o%)
OR (3fydn)

Two forces have magnitudes 3N and 4N respectively. Determine the angle between them if the 6

magnitude of the resultant is (a) 1 N, (b) 5N and (C) 7 N.
ST o1 GRHTYN SHHST: 3G 3R 4 e &1 3% sIF b1 B0 1 B3, dfe TRumH &1
TRATT (3)1 e, ()5 e a1 (C) 7 e 8)) ;

Use the method of composite volume to determinc the centroidal Co-ordinates of the volumes as 6
shown in figure-06.

(R -06 T TTT 77T AT & Shrsied FIGIieD b1 A, T3 3ra &by fah b1 Suaimr &=
l52K)

Flyue—06 (tqm 4#\7;-:“)

OR (31ydn)
The number of teeth on the worm wheel of a double threaded worm and worm wheel is 25. The 6
effort handle is 25cm long and the load drum is of 15cm diameter. Determine the efficiency of the
machine, if an effort of 300N can lift a load of_3,25KN_. :
0 1SS T iR 7 e & 7 e W il ) T 25 T WA 2o 25 WA, e SR
IS §H BTy 15 FHE: 3| AR B el (RepTal afe 300 e &1 7919 3.25 5@l geA 3
YRS EBAIB)
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Q.11 Explain double purchase winch crab with neat sketch. . 6

@6 R & Y gad TR I S @) e @)

OR (31YdT)
Use the method of composite area to calculate the centroidal Coordinates of the shaded plane 6
regions Shown in figure-07.

-0 ﬁﬁ@mﬂqmﬁsawaaash%ﬁ Wﬁé&wﬁnﬂ forfrer & 1 fafer a1
IUGRT R (]

Fokdkk
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